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SECTION 26 05 11 
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS  

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section applies to all sections of Division  26. 

B. Furnish and install electrical wiring, systems, equipment and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of motors, cable, panelboard s, motor control 

centers, and other items and arrangements for the s pecified items are 

shown on drawings. 

C. Wiring ampacities specified or shown on the draw ings are based on 

copper conductors, with the conduit and raceways ac cordingly sized. 

Aluminum conductors are prohibited. 

1.2 MINIMUM REQUIREMENTS 

A. References to the International Building Code (I BC), National 

Electrical Code (NEC), Underwriters Laboratories, I nc. (UL) and 

National Fire Protection Association (NFPA) are min imum installation 

requirement standards. 

B. Drawings and other specification sections shall govern in those 

instances where requirements are greater than those  specified in the 

above standards. 

1.3 TEST STANDARDS 

A. All materials and equipment shall be listed, lab eled or certified by a 

nationally recognized testing laboratory to meet Un derwriters 

Laboratories, Inc., standards where test standards have been 

established. Equipment and materials which are not covered by UL 

Standards will be accepted provided equipment and m aterial is listed, 

labeled, certified or otherwise determined to meet safety requirements 

of a nationally recognized testing laboratory. Equi pment of a class 

which no nationally recognized testing laboratory a ccepts, certifies, 

lists, labels, or determines to be safe, will be co nsidered if 

inspected or tested in accordance with national ind ustrial standards, 

such as NEMA, or ANSI. Evidence of compliance shall  include certified 

test reports and definitive shop drawings. 

B. Definitions: 

1. Listed; Equipment, materials, or services includ ed in a list 

published by an organization that is acceptable to the authority 
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having jurisdiction and concerned with evaluation o f products or 

services, that maintains periodic inspection of pro duction or listed 

equipment or materials or periodic evaluation of se rvices, and whose 

listing states that the equipment, material, or ser vices either 

meets appropriate designated standards or has been tested and found 

suitable for a specified purpose. 

2. Labeled; Equipment or materials to which has bee n attached a label, 

symbol, or other identifying mark of an organizatio n that is 

acceptable to the authority having jurisdiction and  concerned with 

product evaluation, that maintains periodic inspect ion of production 

of labeled equipment or materials, and by whose lab eling the 

manufacturer indicates compliance with appropriate standards or 

performance in a specified manner. 

3. Certified; equipment or product which: 

a. Has been tested and found by a nationally recogn ized testing 

laboratory to meet nationally recognized standards or to be safe 

for use in a specified manner. 

b. Production of equipment or product is periodical ly inspected by a 

nationally recognized testing laboratory. 

c. Bears a label, tag, or other record of certifica tion. 

4. Nationally recognized testing laboratory; labora tory which is 

approved, in accordance with OSHA regulations, by t he Secretary of 

Labor. 

1.4 QUALIFICATIONS (PRODUCTS AND SERVICES)  

A. Manufacturers Qualifications: The manufacturer s hall regularly and 

presently produce, as one of the manufacturer's pri ncipal products, the 

equipment and material specified for this project, and shall have 

manufactured the item for at least three years. 

B. Product Qualification: 

1. Manufacturer's product shall have been in satisf actory operation, on 

three installations of similar size and type as thi s project, for 

approximately three years. 

2. The Government reserves the right to require the  Contractor to 

submit a list of installations where the products h ave been in 

operation before approval. 

C. Service Qualifications: There shall be a permane nt service organization 

maintained or trained by the manufacturer which wil l render 

satisfactory service to this installation within ei ght  hours of 



09-10 

26 05 11 - 3 

receipt of notification that service is needed. Sub mit name and address 

of service organizations. 

1.5 APPLICABLE PUBLICATIONS 

A. Applicable publications listed in all Sections o f Division are the 

latest issue, unless otherwise noted. 

1.6 MANUFACTURED PRODUCTS 

A. Materials and equipment furnished shall be of cu rrent production by 

manufacturers regularly engaged in the manufacture of such items, for 

which replacement parts shall be available. 

B. When more than one unit of the same class or typ e of equipment is 

required, such units shall be the product of a sing le manufacturer. 

C. Equipment Assemblies and Components: 

1. Components of an assembled unit need not be prod ucts of the same 

manufacturer. 

2. Manufacturers of equipment assemblies, which inc lude components made 

by others, shall assume complete responsibility for  the final 

assembled unit. 

3. Components shall be compatible with each other a nd with the total 

assembly for the intended service. 

4. Constituent parts which are similar shall be the  product of a single 

manufacturer. 

D. Factory wiring shall be identified on the equipm ent being furnished and 

on all wiring diagrams. 

E. When Factory Testing Is Specified: 

1. The Government shall have the option of witnessi ng factory tests. 

The contractor shall notify the VA through the Proj ect Engineer a 

minimum of 15 working days prior to the manufacture rs making the 

factory tests. 

2. Two copies of certified test reports containing all test data shall 

be furnished to the Project Engineer prior to final  inspection and 

not more than 90 days after completion of the tests . 

3. When equipment fails to meet factory test and re -inspection is 

required, the contractor shall be liable for all ad ditional 

expenses, including expenses of the Government. 

1.7 EQUIPMENT REQUIREMENTS 

A. Where variations from the contract requirements are requested in 

accordance with Section 00 72 00, GENERAL CONDITION S and Section 01 33 

23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, the c onnecting work and 
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related components shall include, but not be limite d to additions or 

changes to branch circuits, circuit protective devi ces, conduits, wire, 

feeders, controls, panels and installation methods.  

1.8 EQUIPMENT PROTECTION 

A. Equipment and materials shall be protected durin g shipment and storage 

against physical damage, vermin, dirt, corrosive su bstances, fumes, 

moisture, cold and rain. 

1. Store equipment indoors in clean dry space with uniform temperature 

to prevent condensation.  Equipment shall include b ut not be limited 

to panelboards, motor control centers, motor contro llers, 

enclosures, controllers, circuit protective devices , cables, wire, 

and accessories. 

2. During installation, equipment shall be protecte d against entry of 

foreign matter; and be vacuum-cleaned both inside a nd outside before 

testing and operating.  Compressed air shall not be  used to clean 

equipment.  Remove loose packing and flammable mate rials from inside 

equipment. 

3. Damaged equipment shall be, as determined by the  Project Engineer, 

placed in first class operating condition or be ret urned to the 

source of supply for repair or replacement. 

4. Painted surfaces shall be protected with factory  installed removable 

heavy kraft paper, sheet vinyl or equal. 

5. Damaged paint on equipment and materials shall b e refinished with 

the same quality of paint and workmanship as used b y the 

manufacturer so repaired areas are not obvious. 

1.9 WORK PERFORMANCE 

A. All electrical work must comply with the require ments of NFPA 70 (NEC), 

NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J, OSHA Part 1910 subpart S 

and OSHA Part 1910 subpart K in addition to other r eferences required 

by contract. 

B. Job site safety and worker safety is the respons ibility of the 

contractor. 

C. Electrical work shall be accomplished with all a ffected circuits or 

equipment de-energized.  

D. For work on existing stations, arrange, phase an d perform work to 

assure electrical service for other buildings at al l times. All 

existing parking lot lights in areas adjacent to th e project shall be 

kept operational and functional each night.  Provid e temporary 
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connections as required to keep the existing fixtur es functional each 

night. 

E. New work shall be installed and connected to exi sting work neatly, 

safely and professionally. Disturbed or damaged wor k shall be replaced 

or repaired to its prior conditions, as required by  Section 01 00 00, 

GENERAL REQUIREMENTS. 

F. Coordinate location of equipment and conduit wit h other trades to 

minimize interferences. 

1.10 EQUIPMENT INSTALLATION AND REQUIREMENTS 

A. Equipment location shall be as close as practica l to locations shown on 

the drawings. 

B. Working spaces shall not be less than specified in the NEC for all 

voltages specified. 

C. Inaccessible Equipment: 

1. Where the Government determines that the Contrac tor has installed 

equipment not conveniently accessible for operation  and maintenance, 

the equipment shall be removed and reinstalled as d irected at no 

additional cost to the Government. 

2. "Conveniently accessible" is defined as being ca pable of being 

reached quickly for operation, maintenance, or insp ections without 

the use of ladders, or without climbing or crawling  under or over 

obstacles such as, but not limited to, motors, pump s, belt guards, 

transformers, piping, ductwork, conduit and raceway s. 

1.11 EQUIPMENT IDENTIFICATION 

A. In addition to the requirements of the NEC, inst all an identification 

sign which clearly indicates information required f or use and 

maintenance of items such as switchboards and switc hgear, panelboards, 

cabinets, motor controllers (starters), fused and u nfused safety 

switches, automatic transfer switches, separately e nclosed circuit 

breakers, individual breakers and controllers in sw itchboards, 

switchgear and motor control assemblies, control de vices and other 

significant equipment. 

B. Nameplates for Normal Power System equipment sha ll be laminated black 

phenolic resin with a white core with engraved lett ering.  Nameplates 

for Essential Electrical System (EES) equipment, as  defined in the NEC, 

shall be laminated red phenolic resin with a white core with engraved 

lettering. Lettering shall be a minimum of 1/2 inch  [12mm] high. 

Nameplates shall indicate equipment designation, ra ted bus amperage, 



09-10 

26 05 11 - 6 

voltage, number of phases, number of wires, and typ e of EES power 

branch as applicable.  Secure nameplates with screw s. 

C. Install adhesive arc flash warning labels on all  equipment as required 

by NFPA 70E.  Label shall indicate the arc hazard b oundary (inches), 

working distance (inches), arc flash incident energ y at the working 

distance (calories/cm 2), required PPE category and description including 

the  glove rating, voltage rating of the equipment,  limited approach 

distance (inches), restricted approach distance (in ches), prohibited 

approach distance (inches), equipment/bus name, dat e prepared, and 

manufacturer name and address. 

1.12 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES.  

B. The Government's approval shall be obtained for all equipment and 

material before delivery to the job site.  Delivery , storage or 

installation of equipment or material which has not  had prior approval 

will not be permitted at the job site. 

C. All submittals shall include adequate descriptiv e literature, catalog 

cuts, shop drawings and other data necessary for th e Government to 

ascertain that the proposed equipment and materials  comply with 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify equipment being sub mitted. 

D. Submittals for individual systems and equipment assemblies which 

consist of more than one item or component shall be  made for the system 

or assembly as a whole.  Partial submittals will no t be considered for 

approval. 

1. Mark the submittals, "SUBMITTED UNDER SECTION___ _______________". 

2. Submittals shall be marked to show specification  reference including 

the section and paragraph numbers. 

3. Submit each section separately. 

E. The submittals shall include the following: 

1. Information that confirms compliance with contra ct requirements. 

Include the manufacturer's name, model or catalog n umbers, catalog 

information, technical data sheets, shop drawings, pictures, 

nameplate data, VA contract number, VA project numb er, VA project 

title, specification number and applicable paragrap hs,  and test 

reports as required. 
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2. Elementary and interconnection wiring diagrams f or communication and 

signal systems, control systems and equipment assem blies. All 

terminal points and wiring shall be identified on w iring diagrams. 

3. Parts list which shall include those replacement  parts recommended 

by the equipment manufacturer. 

F. Manuals: Submit in accordance with Section 01 00  00, GENERAL 

REQUIREMENTS. 

1. Maintenance and Operation Manuals: Submit as req uired for systems 

and equipment specified in the technical sections. Furnish two 

copies, electronic pdf format and bound in hardback  binders, 

(manufacturer's standard binders) or an approved eq uivalent.  

2. Inscribe the following identification on the cov er: the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, equipment, building, name of Contractor, VA  contract number, 

VA project number, VA project title, specification number and 

applicable paragraphs. Include in the manual the na mes, addresses, 

and telephone numbers of each subcontractor install ing the system or 

equipment and the local representatives for the sys tem or equipment. 

3. Provide a "Table of Contents" and assemble the m anual to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and easily 

read, with large sheets of drawings folded in. 

4. The manuals shall include: 

a. Internal and interconnecting wiring and control diagrams with 

data to explain detailed operation and control of t he equipment. 

b. A control sequence describing start-up, operatio n, and shutdown. 

c. Description of the function of each principal it em of equipment. 

d. Installation instructions. 

e. Safety precautions for operation and maintenance . 

f. Diagrams and illustrations. 

g. Periodic maintenance and testing procedures and frequencies, 

including replacement parts numbers and replacement  frequencies. 

h. Performance data. 

i. Pictorial "exploded" parts list with part number s. Emphasis shall 

be placed on the use of special tools and instrumen ts.  The list 

shall indicate sources of supply, recommended spare  parts, and 

name of servicing organization. 
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j. List of factory approved or qualified permanent servicing 

organizations for equipment repair and periodic tes ting and 

maintenance, including addresses and factory certif ication 

qualifications. 

G. Approvals will be based on complete submission o f manuals together with 

shop drawings. 

1.13 SINGULAR NUMBER  

A. Where any device or part of equipment is referre d to in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

1.14 ACCEPTANCE CHECKS AND TESTS 

A. The contractor shall furnish the instruments, ma terials and labor for 

field tests. 

1.15 TRAINING 

A. Training shall be provided in accordance with Ar ticle 1.25, 

INSTRUCTIONS, of Section 01 00 00, GENERAL REQUIREM ENTS. 

B. Training shall be provided for the particular eq uipment or system as 

required in each associated specification. 

C. A training schedule shall be developed and submi tted by the contractor 

and approved by the Project Engineer at least 30 da ys prior to the 

planned training. 

- - - E N D - - - 
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SECTION 26 05 12 
ELECTRICAL DEMOLITION 

PART 1  GENERAL 

1.1  SECTION INCLUDES 

A. Electrical demolition. 

B.  Construction Phasing 

PART 2  PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Materials and equipment for patching and extending work:  As specified in 

individual sections. 

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Verify field measurements and circuiting arrangements are as shown on the 

drawings. 

B. Verify that abandoned wiring and equipment serve only abandoned facilities. 

C. Demolition drawings are based on casual field observation and existing 

record documents. 

D. Report discrepancies to Project Engineer before disturbing existing 

installation. 

E. Beginning of demolition means installer accepts existing conditions. 

3.2 PREPARATION 

A. Provide temporary wiring and connections to maintain existing exterior 

lighting systems in service during construction.   

C. Existing Switchgear, Electrical Panels and Equipment:  Disable system only 

to make switchovers and connections.  Minimize outage duration. 

1. Obtain permission from Owner at least 2 weeks before partially or 

completely disabling panels and equipment. 

2. Make temporary connections to maintain service in areas adjacent to work 

area. 

3.3 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK 

A. Remove, relocate, and extend existing installations to accommodate new 

construction. 

B. Remove abandoned wiring to source of supply. 

C. Remove exposed abandoned conduit,  cut conduit below grade, and patch 

surfaces. 

D. Disconnect abandoned outlets and remove devices.  Remove abandoned outlets 

if conduit servicing them is abandoned and removed.   
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E. Disconnect and remove luminaires as noted on the drawings.  Remove 

brackets, stems, hangers, and other accessories. 

F. Repair adjacent construction and finishes damaged during demolition and 

extension work. 

G. Maintain access to existing electrical installations which remain active.  

Modify installation or provide access panel as appropriate. 

H. Extend existing installations using materials and methods compatible with 

existing electrical installations, or as specified. 

3.4  CONSTRUCTION PHASING 

A. All work shall be phased to create minimal electrical service disruption 

to the daily operations of the hospital.  Provide temporary connections 

to light fixtures to keep parking lot lighting operational in areas adjacent 

to the contruction area. 

B. Switchover work may need to be completed outside during daylight hours to 

keep disruption to exterior lighting minimized. 

C.  Phasing schedules are to be submitted to VA Project Engineer at least two 

weeks prior to any power outages for approval.  Outages are to be scheduled 

at least two weeks prior to the outage date with the VA Project Engineer. 

3.5 CLEANING AND REPAIR 

A. Clean and repair existing materials and equipment which remain or are to 

be reused. 

B. Panelboards:  Clean exposed surfaces and check tightness of electrical 

connections.  Replace damaged circuit breakers and provide closure plates 

for vacant positions.  Provide typed circuit directory showing revised 

circuiting arrangement. 

3.6 MATERIAL DISPOSAL 

A. Material and equipment deemed salvageable by the Owner shall remain the 

property of Owner.  Contractor shall dismantle these items to manageable 

size and deliver to designated storage area on site. The Owner shall have 

first right of refusal on all material and equipment. 

B. All other materials and equipment shall become property of Contractor and 

must be removed from site and disposed of by approved method. 

- - - END - - - 
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SECTION 26 05 21 
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW) 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

low voltage, power, and lighting wiring. 

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements that are common to more tha n one section. 

B. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits 

for cables and wiring. 

D. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU CTION: Installation of 

low-voltage conductors and cables in manholes and d ucts. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 2 6 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 FACTORY TESTS 

A. Power and low voltage cables shall be thoroughly  tested at the factory 

per NEMA WC-70 to ensure that there are no electric al defects. Factory 

tests shall be certified.  

1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements and errata) form a part of this specifi cation to the extent 

referenced. Publications are reference in the text by designation only. 

B. American Society of Testing Material (ASTM): 

D2301-04................Standard Specification for Vinyl Chloride 

Plastic Pressure-Sensitive Electrical 

Insulating Tape  

C. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (N EC) 

D. National Electrical Manufacturers Association (N EMA): 

WC 70-09................Power Cables Rated 2000 Vol ts or Less for the 

Distribution of Electrical Energy  

E. Underwriters Laboratories, Inc. (UL): 
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44-05...................Thermoset-Insulated Wires a nd Cables 

83-08...................Thermoplastic-Insulated Wir es and Cables 

467-071.................Electrical Grounding and Bo nding Equipment 

486A-486B-03............Wire Connectors 

486C-04.................Splicing Wire Connectors 

486D-05.................Sealed Wire Connector Syste ms 

486E-94.................Equipment Wiring Terminals for Use with 

Aluminum and/or Copper Conductors 

493-07..................Thermoplastic-Insulated Und erground Feeder and 

Branch Circuit Cable 

514B-04.................Conduit, Tubing, and Cable Fittings 

1479-03.................Fire Tests of Through-Penet ration Fire Stops 

PART 2 - PRODUCTS  

2.1 CONDUCTORS AND CABLES 

A. Conductors and cables shall be in accordance wit h NEMA WC-70 and as 

specified herein. 

B. Single Conductor: 

1. Shall be annealed copper. 

2. Shall be stranded for sizes No. 8 AWG and larger , solid for sizes 

No. 10 AWG and smaller. 

3. Shall be minimum size No. 12 AWG, except where s maller sizes are 

allowed herein. 

C. Insulation: 

1. THHN-THWN shall be in accordance with NEMA WC-70 , UL 44, and UL 83. 

D. Color Code: 

1. Secondary service feeder and branch circuit cond uctors shall be 

color-coded as follows: 

 

208/120 volt Phase 480/277 volt 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

2. Use solid color insulation or solid color coatin g for No. 12 AWG and 

No. 10 AWG branch circuit phase, neutral, and groun d conductors. 
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3. Conductors No. 8 AWG and larger shall be color-c oded using one of 

the following methods: 

a. Solid color insulation or solid color coating. 

b. Stripes, bands, or hash marks of color specified  above. 

c. Color as specified using 0.75 in [19 mm] wide ta pe. Apply tape in 

half-overlapping turns for a minimum of 3 in [75 mm ] for terminal 

points, and in junction boxes, pull-boxes, troughs,  and manholes. 

Apply the last two laps of tape with no tension to prevent 

possible unwinding. Where cable markings are covere d by tape, 

apply tags to cable, stating size and insulation ty pe. 

4. For modifications and additions to existing wiri ng systems, color 

coding shall conform to the existing wiring system.  

2.2 SPLICES AND JOINTS 

A. In accordance with UL 486A, C, D, E, and NEC. 

B. Aboveground Circuits (No. 10 AWG and smaller): 

1. Connectors: Solderless, screw-on, reusable press ure cable type, 

rated 600 V, 220˚ F [105˚ C], with integral insulat ion, approved for 

copper and aluminum conductors. 

2. The integral insulator shall have a skirt to com pletely cover the 

stripped wires. 

3. The number, size, and combination of conductors,  as listed on the 

manufacturer's packaging, shall be strictly followe d. 

C. Aboveground Circuits (No. 8 AWG and larger): 

1. Connectors shall be indent, hex screw, or bolt c lamp-type of high 

conductivity and corrosion-resistant material, list ed for use with 

copper and aluminum conductors. 

2. Field-installed compression connectors for cable  sizes 250 kcmil and 

larger shall have not fewer than two clamping eleme nts or 

compression indents per wire. 

3. Insulate splices and joints with materials appro ved for the 

particular use, location, voltage, and temperature.  Splice and joint 

insulation level shall be not less than the insulat ion level of the 

conductors being joined. 

4. Plastic electrical insulating tape: Per ASTM D23 04, flame-retardant, 

cold and weather resistant. 

D. Underground Branch Circuits and Feeders: 

1. Submersible connectors in accordance with UL 486 D, rated 600 V, 190˚ 

F [90˚ C], with integral insulation. 
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2.3 WIRE LUBRICATING COMPOUND 

A. Lubricating compound shall be suitable for the w ire insulation and 

conduit, and shall not harden or become adhesive. 

PART 3 - EXECUTION  

3.1 GENERAL  

A. Install in accordance with the NEC, and as speci fied. 

B. Install all wiring in raceway systems. 

C. Splice cables and wires only in outlet boxes, ju nction boxes, and pull-

boxes. 

D. Wires of different systems (e.g., 120 V, 277 V) shall not be installed 

in the same conduit or junction box system. 

E. Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps e ach individual cable 

and tightens due to cable weight. 

F. For panel boards, cabinets, wireways, switches, and equipment 

assemblies, neatly form, train, and tie the cables in individual 

circuits. 

G. Seal cable and wire entering a building from und erground between the 

wire and conduit where the cable exits the conduit,  with a non-

hardening approved compound. 

H. Wire Pulling: 

1. Provide installation equipment that will prevent  the cutting or 

abrasion of insulation during pulling of cables. Us e lubricants 

approved for the cable. 

2. Use nonmetallic ropes for pulling feeders. 

3. Attach pulling lines for feeders by means of eit her woven basket 

grips or pulling eyes attached directly to the cond uctors, as 

approved by the Project Engineer. 

4. All cables in a single conduit shall be pulled s imultaneously. 

5. Do not exceed manufacturer’s recommended maximum  pulling tensions 

and sidewall pressure values. 

H. No more than three single-phase branch circuits shall be installed in 

any one conduit. 

3.2 SPLICE INSTALLATION 

A. Splices and terminations shall be mechanically a nd electrically secure.  

B. Tighten electrical connectors and terminals acco rding to manufacturer's 

published torque values. 
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C. Where the Government determines that unsatisfact ory splices or 

terminations have been installed, remove the device s and install 

approved devices at no additional cost to the Gover nment. 

3.34 BRANCH CIRCUIT IDENTIFICATION 

A. In each pull-box and light pole base, install ta gs on all circuit 

cables and wires to clearly designate their circuit  identification and 

voltage.  

3.4 EXISTING WIRING 

A. Unless specifically indicated on the plans, exis ting wiring shall not 

be reused for a new installation.  

3.5 ACCEPTANCE CHECKS AND TESTS   

A. Feeders and branch circuits shall have their ins ulation tested after 

installation and before connection to utilization d evices, such as 

fixtures, motors, or appliances. Test each conducto r with respect to 

adjacent conductors and to ground. Existing conduct ors to be reused 

shall also be tested. 

B. Applied voltage shall be 500VDC for 300-volt rat ed cable, and 1000VDC 

for 600-volt rated cable. Apply test for one minute  or until reading is 

constant for 15 seconds, whichever is longer. Minim um insulation 

resistance values shall not be less than 25 megohms  for 300-volt rated 

cable and 100 megohms for 600-volt rated cable.  

C. Perform phase rotation test on all three-phase c ircuits. 

D. The contractor shall furnish the instruments, ma terials, and labor for 

all tests. 

- - - E N D - - - 
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SECTION 26 05 26 
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the general grounding and  bonding requirements 

for electrical equipment and operations to provide a low impedance path 

for possible ground fault currents.  

B. “Grounding electrode system” refers to all elect rodes required by NEC, 

as well as made, supplementary, and lightning prote ction system 

grounding electrodes. 

C.  The terms “connect” and “bond” are used interchange ably in this 

specification and have the same meaning. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26.  

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Low Voltage power and lighti ng wiring. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 2 6 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 APPLICABLE PUBLICATIONS 

 Publications listed below (including amendments, a ddenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

A. American Society for Testing and Materials (ASTM ): 

B1-07...................Standard Specification for Hard-Drawn Copper 

Wire 

B3-07...................Standard Specification for Soft or Annealed 

Copper Wire 

B8-04...................Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard, 

or Soft 

B. Institute of Electrical and Electronics Engineer s, Inc. (IEEE): 
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81-1983.................IEEE Guide for Measuring Ea rth Resistivity, 

Ground Impedance, and Earth Surface Potentials 

of a Ground System 

C2-07...................National Electrical Safety Code 

C. National Fire Protection Association (NFPA):  

70-08...................National Electrical Code (N EC)  

99-2005.................Health Care Facilities 

D. Underwriters Laboratories, Inc. (UL):  

44-05 ..................Thermoset-Insulated Wires a nd Cables 

83-08 ..................Thermoplastic-Insulated Wir es and Cables 

467-07 .................Grounding and Bonding Equip ment  

486A-486B-03 ...........Wire Connectors  

PART 2 - PRODUCTS  

2.1 GROUNDING AND BONDING CONDUCTORS  

A. Equipment grounding conductors shall be UL 44 or  UL 83 insulated 

stranded copper, except that sizes No. 10 AWG [6 mm ²] and smaller shall 

be solid copper. Insulation color shall be continuo us green for all 

equipment grounding conductors, except that wire si zes No. 4 AWG [25 

mm²] and larger shall be identified per NEC. 

B. Bonding conductors shall be ASTM B8 bare strande d copper, except that 

sizes No. 10 AWG [6 mm²] and smaller shall be ASTM B1 solid bare copper 

wire.  

C. Conductor sizes shall not be less than shown on the drawings, or not 

less than required by the NEC, whichever is greater . 

2.2 GROUND RODS 

A. Steel or copper clad steel, 0.75 in [19 mm] diam eter by 10 ft [30 M] 

long, conforming to UL 467. 

2.3 GROUND CONNECTIONS 

A. Below Grade: Exothermic-welded type connectors.  

PART 3 - EXECUTION  

3.1 GENERAL  

A. Ground in accordance with the NEC, as shown on d rawings, and as 

specified herein.  

B. Equipment Grounding: Metallic structures, includ ing building steel, 

enclosures, raceways, junction boxes, outlet boxes,  cabinets, machine 

frames, and other conductive items in close proximi ty with electrical 

circuits, shall be bonded and grounded.  
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3.2 SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

A. Panelboards:  

1. Connect the various feeder equipment grounding c onductors to the 

ground bus in the enclosure with suitable pressure connectors.  

2. Provide ground bars, bolted to the housing, with  sufficient lugs to 

terminate the equipment grounding conductors.  

3. Connect metallic conduits that terminate without  mechanical 

connection to the housing, by grounding bushings an d grounding 

conductor to the equipment ground bus. 

3.3 RACEWAY  

A. Conduit Systems: 

1. Ground all metallic conduit systems. All metalli c conduit systems 

shall contain an equipment grounding conductor.  

2. Non-metallic conduit systems, except non-metalli c feeder conduits 

that carry a grounded conductor from exterior trans formers to 

interior or building-mounted service entrance equip ment, shall 

contain an equipment grounding conductor. 

3. Conduit that only contains a grounding conductor , and is provided 

for its mechanical protection, shall be bonded to t hat conductor at 

the entrance and exit from the conduit. 

4. Metallic conduits which terminate without mechan ical connection to 

an electrical equipment housing by means of locknut  and bushings or 

adapters, shall be provided with grounding bushings . Connect 

bushings with a bare grounding conductor to the equ ipment ground 

bus. 

B. Feeders and Branch Circuits: Install equipment g rounding conductors 

with all feeders and power and lighting branch circ uits.  

C. Boxes, Cabinets, Enclosures, and Panelboards:  

1. Bond the equipment grounding conductor to each p ullbox, junction 

box, outlet box, device box, cabinets, and other en closures through 

which the conductor passes (except for special grou nding systems for 

intensive care units and other critical units shown ).  

2. Provide lugs in each box and enclosure for equip ment grounding 

conductor termination. 

D. Receptacles shall not be grounded through their mounting screws. Ground 

receptacles with a jumper from the receptacle green  ground terminal to 

the device box ground screw and a jumper to the bra nch circuit 

equipment grounding conductor.  
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F. Ground lighting fixtures to the equipment ground ing conductor of the 

wiring system when the green ground is provided; ot herwise, ground the 

fixtures through the conduit systems.  

3.4 CORROSION INHIBITORS 

A. When making ground and ground bonding connection s, apply a corrosion 

inhibitor to all contact surfaces. Use corrosion in hibitor appropriate 

for protecting a connection between the metals used . 

3.5 EXTERIOR LIGHT POLES 

A. Provide 20 ft [6.1 M] of No. 4 bare copper coile d at bottom of pole 

base excavation prior to pour, plus additional unsp liced length in and 

above foundation as required to reach pole ground s tud. 

3.6 GROUND ROD INSTALLATION  

A. For outdoor installations, drive each rod vertic ally in the earth, 

until top of rod is 24 in [609 mm] below final grad e. 

- - - E N D - - - 
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SECTION 26 05 33 
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installation, and connection of 

conduit, fittings, and boxes, to form complete, coordinated, grounded 

raceway systems. Raceways are required for all wiring unless shown or 

specified otherwise. 

B. Definitions: The term conduit, as used in this specification, shall 

mean any or all of the raceway types specified. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General 

electrical requirements and items that are common to more than one 

section of Division 26. 

B. Section 26 05 26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

C. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION: Underground 

conduits. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments, addenda, revisions, 

supplements, and errata) form a part of this specification to the 

extent referenced. Publications are referenced in the text by 

designation only. 

B. American National Standards Institute (ANSI): 

C80.1-05................Electrical Rigid Steel Conduit 

C80.3-05................Steel Electrical Metal Tubing 

C80.6-05................Electrical Intermediate Metal Conduit 

C. National Fire Protection Association (NFPA): 

70-08...................National Electrical Code (NEC) 

D. Underwriters Laboratories, Inc. (UL): 

1-05....................Flexible Metal Conduit  

5-04....................Surface Metal Raceway and Fittings 

6-07....................Electrical Rigid Metal Conduit - Steel 
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50-95...................Enclosures for Electrical Equipment 

360-093.................Liquid-Tight Flexible Steel Conduit 

467-07..................Grounding and Bonding Equipment 

514A-04.................Metallic Outlet Boxes 

514B-04.................Conduit, Tubing, and Cable Fittings 

514C-96.................Nonmetallic Outlet Boxes, Flush-Device Boxes 

and Covers  

651-05..................Schedule 40 and 80 Rigid PVC Conduit and 

Fittings 

651A-00.................Type EB and A Rigid PVC Conduit and HDPE 

Conduit 

797-07..................Electrical Metallic Tubing 

1242-06.................Electrical Intermediate Metal Conduit - Steel 

E. National Electrical Manufacturers Association (NEMA): 

TC-2-03.................Electrical Polyvinyl Chloride (PVC) Tubing and  

Conduit 

TC-3-04.................PVC Fittings for Use with Rigid PVC Conduit and 

Tubing 

FB1-07..................Fittings, Cast Metal Boxes and Conduit Bodies 

for Conduit, Electrical Metallic Tubing and 

Cable 

PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Conduit Size: In accordance with the NEC, but not less than 3/4 inch 

unless otherwise shown. Where permitted by the NEC, 1/2 inch [13 mm] 

flexible conduit may be used for tap connections to recessed lighting 

fixtures. 

B. Conduit:  

1. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A, 

heavy wall PVC or high density polyethylene (PE). 

C. Conduit Fittings:  

1. Direct burial plastic conduit fittings:  

a. Fittings shall meet the requirements of UL 514C and NEMA TC3. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. In accordance with UL, NEC, as shown, and as specified herein. 

B. Install conduit as follows: 
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1. In complete mechanically and electrically continuous runs before 

pulling in cables or wires. 

2. Flattened, dented, or deformed conduit is not permitted. Remove and 

replace the damaged conduits with new undamaged material. 

3. Cut square, ream, remove burrs, and draw up tight. 

4. Close ends of empty conduit with plugs or caps at the rough-in stage 

until wires are pulled in, to prevent entry of debris. 

C. Conduit Bends: 

1. Make bends with standard conduit bending machines. 

2. Conduit hickey may be used for slight offsets and for straightening 

stubbed out conduits. 

3. Bending of conduits with a pipe tee or vise is prohibited. 

D. Layout and Homeruns: 

1. Install conduit with wiring, including homeruns, as shown on 

drawings. 

2. Deviations: Make only where necessary to avoid interferences and 

only after drawings showing the proposed deviations have been 

submitted approved by the Project Engineer. 

3.3 DIRECT BURIAL INSTALLATION 

Refer to Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRUCTION. 

- - - E N D - - - 
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SECTION 26 05 41 
UNDERGROUND ELECTRICAL CONSTRUCTION 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

ducts to form a complete underground raceway system . 

B. “Duct” and “conduit,” and “rigid metal conduit” and “rigid steel 

conduit” are used interchangeably in this specifica tion. 

1.2 RELATED WORK  

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

B. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents.  

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits, 

fittings and boxes for raceway systems. 

D. Section 31 20 00, EARTH MOVING: Trenching, backf ill and compaction.  

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 2 6 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

B. Coordinate layout and installation of ducts with  final arrangement of 

other utilities, site grading, and surface features , as determined in 

the field. 

1.4 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B. American Concrete Institute (ACI):  

 Building Code Requirements for Structural Concrete  

318/318M-05.............Building Code Requirements for Structural 

Concrete & Commentary 

SP-66-04................ACI Detailing Manual 

C. American National Standards Institute (ANSI): 

77-07...................Underground Enclosure Integ rity 

D. American Society for Testing and Materials (ASTM ): 
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C478-09.................Standard Specification for Precast Reinforced 

Concrete Manhole Sections 

C858-09.................Underground Precast Concret e Utility Structures 

C990-09.................Standard Specification for Joints for Concrete 

Pipe, Manholes and Precast Box Sections Using 

Preformed Flexible Joint Sealants. 

E. Institute of Electrical and Electronic Engineers  (IEEE): 

C2-07  .................National Electrical Safety Code 

F. National Electrical Manufacturers Association (N EMA):  

TC 2-03.................Electrical Polyvinyl Chlori de (PVC) Tubing And 

Conduit 

TC 3-2004...............PVC Fittings for Use With R igid PVC Conduit And 

Tubing  

TC 6 & 8 2003...........PVC Plastic Utilities Duct For Underground 

Installations  

TC 9-2004...............Fittings For PVC Plastic Ut ilities Duct For 

Underground Installation  

G. National Fire Protection Association (NFPA):  

70-08...................National Electrical Code (N EC)  

H. Underwriters Laboratories, Inc. (UL):  

6-07....................Electrical Rigid Metal Cond uit-Steel 

467-07..................Grounding and Bonding Equip ment 

651-05..................Schedule 40 and 80 Rigid PV C Conduit and 

Fittings 

651A-00.................Type EB and A Rigid PVC Con duit and HDPE 

Conduit 

651B-07.................Continuous Length HDPE Cond uit 

I. U.S. General Services Administration (GSA):  

A-A-60005-1998..........Frames, Covers, Gratings, S teps, Sump and Catch 

Basin, Manhole 

PART 2 - PRODUCTS  

2.1. DUCTS  

A. Number and sizes shall be as shown on drawings.  

B. Ducts (direct-burial):  

1. Plastic duct:  

a. NEMA TC2 and TC3 

b. UL 651, 651A, and 651B, Schedule 40 PVC.  
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c. Duct shall be suitable for use with 167˚ F [75˚ C] rated 

conductors.  

2.2 GROUNDING  

A. Rods: Per Section 26 05 26, GROUNDING AND BONDIN G FOR ELECTRICAL 

SYSTEMS. 

B. Ground Wire: Stranded bare copper 6 AWG [16 mm²]  minimum. 

2.3 WARNING TAPE 

A. Standard 4-mil polyethylene 3 in [76 mm] wide de tectable tape, red with 

black letters, imprinted with “CAUTION - BURIED ELE CTRIC CABLE BELOW” 

or similar. 

PART 3 - EXECUTION  

3.1 TRENCHING  

A.  Refer to Section 31 20 00, EARTH MOVING for trenchi ng, backfilling, and 

compaction. 

B.  Work with extreme care near existing ducts, conduit s, cables, and other 

utilities to avoid damaging them.  

C. Cut the trenches neatly and uniformly.  

D. Conduits to be installed under existing paved ar eas and roads that 

cannot be disturbed shall be jacked into place. Con duits shall be heavy 

wall rigid steel. 

3.2 DUCT INSTALLATION  

A. General Requirements: 

1. Ducts shall be in accordance with the NEC and IE EE C2, as shown on 

the drawings, and as specified.  

2. Install insulated grounding bushings on the term inations. 

3. Radius for turns of direction shall be sufficien t to accomplish 

pulls without damage. Minimum radius shall be six t imes conduit 

diameter. Use manufactured long sweep bends. 

4. Additional burial depth shall be required in ord er to accomplish 

NEC-required minimum bend radius of ducts. 

5. Duct lines shall be installed no less than 12 in  [300 mm] from other 

utility systems, such as water, sewer, and chilled water. 

6. Clearances between individual ducts:  

a. For like services, not less than 3 in [75 mm].  

b. For power and signal services, not less than 6 i n [150 mm].  

7. Keep ducts clean of earth, sand, or gravel, and seal with tapered 

plugs upon completion of each portion of the work. 

B. Direct-Burial Duct and Conduits:  
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1. Install direct-burial ducts and conduits only wh ere shown on the 

drawings.  

2. Join and terminate ducts and conduits with fitti ngs recommended by 

the conduit manufacturer.  

3. Tops of ducts and conduits shall be:  

a. Not less than 24 in [600 mm] and not less than s hown on the 

drawings, below finished grade. 

b. Not less than 30 in [750 mm] and not less than s hown on the 

drawings, below roads and other paved surfaces. 

4. Do not kink the ducts or conduits. Compaction sh all not deform the 

ducts.  

C. Direct-Burial Duct and Conduit Identification: P lace continuous strip 

of warning tape approximately 12 in [300 mm] above ducts or conduits 

before backfilling trenches. Warning tape shall be preprinted with 

proper identification. 

D. Duct and Conduit Cleaning:  

1. Upon completion of the duct installation, a stan dard flexible 

mandrel shall be pulled through each duct to loosen  particles of 

earth, sand, or foreign material left in the duct. The mandrel shall 

be not less than 12 in [3600 mm] long, and shall ha ve a diameter not 

less than 0.5 in [13 mm] less than the inside diame ter of the duct. 

A brush with stiff bristles shall then be pulled th rough each duct 

to remove the loosened particles. The diameter of t he brush shall be 

the same as, or slightly larger than, the diameter of the duct. 

2. Mandrel pulls shall be witnessed by the Project Engineer. 

E. Duct and Conduit Sealing: Seal the ducts and con duits outdoor 

terminations for equipment, with a suitable non-har dening compound to 

prevent the entrance of moisture and gases. 

- - - E N D - - - 
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SECTION 26 56 00 
EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the furnishing, installat ion, and connection of 

exterior luminaires, poles, and supports.  

1.2 RELATED WORK 

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

B. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER C ONDUCTORS AND CABLES 

(600 VOLTS AND BELOW): Low voltage power and lighti ng wiring. 

C. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits, 

fittings, and boxes for raceway systems. 

E. Section 26 05 41, UNDERGROUND ELECTRICAL CONSTRU CTION: Underground 

handholes and conduits. 

1.3 QUALITY ASSURANCE 

A. Refer to Paragraph, QUALIFICATIONS, in Section 2 6 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.4 SUBMITTALS 

A. Submit in accordance with Section 26 05 11, REQU IREMENTS FOR ELECTRICAL 

INSTALLATIONS. 

B. Shop Drawings: 

1. Clearly present sufficient information to determ ine compliance with 

drawings and specifications. 

2. Include electrical ratings, dimensions, mounting , details, 

materials, required clearances, terminations, wirin g and connection 

diagrams, photometric data, ballasts, poles, lumina ires, lamps, and 

accessories.  

C. Manuals: Two weeks prior to final inspection, su bmit two copies of 

operating and maintenance manuals to the Project En gineer in both hard 

copy and PDF electronic copy. Include technical dat a sheets, wiring and 

connection diagrams, and information for ordering r eplacement lamps, 

ballasts, and parts. 
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1.5 APPLICABLE PUBLICATIONS 

A. Publications listed below (including amendments,  addenda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B. Aluminum Association Inc. (AA): 

AAH35.1-06..............Alloy and Temper Designatio n Systems for 

Aluminum 

C. American Association of State Highway and Transp ortation Officials 

(AASHTO): 

LTS-5-09 ...............Structural Supports for Hig hway Signs, 

Luminaires and Traffic Signals 

D. American Concrete Institute (ACI): 

318-05 .................Building Code Requirements for Structural 

Concrete 

E. American National Standards Institute (ANSI): 

C81.61-09 ..............Electrical Lamp Bases – Spe cifications for 

Bases (Caps) for Electric Lamps 

F. American Society for Testing and Materials (ASTM ): 

A123/A123M-09 ..........Zinc (Hot-Dip Galvanized) C oatings on Iron and 

Steel Products 

A153/A153M-09...........Zinc Coating (Hot-Dip) on I ron and Steel 

Hardware 

B108-03a-08 ............Aluminum-Alloy Permanent Mo ld Castings 

C1089-06 ...............Spun Cast Prestressed Concr ete Poles 

G. Federal Aviation Administration (FAA): 

AC 70/7460-IK-07........Obstruction Lighting and Ma rking 

AC 150/5345-43F-06......Obstruction Lighting Equipm ent 

H. Illuminating Engineering Society of North Americ a (IESNA) 

HB-9-00.................Lighting Handbook 

RP-8-05.................Roadway Lighting 

RP-20-98................Lighting for Parking Facili ties 

RP-33-99................Lighting for Exterior Envir onments 

LM-5-96.................Photometric Measurements of  Area and Sports 

Lighting Installations 

LM-50-99................Photometric Measurements of  Roadway Lighting 

Installations 
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LM-52-99................Photometric Measurements of  Roadway Sign 

Installations 

LM-64-01................Photometric Measurements of  Parking Areas 

LM-72-97................Directional Positioning of Photometric Data 

LM-79-08................Approved Method for  the Electrical and 

Photometric Measurements of Solid-Sate Lighting 

Products 

LM-80-08................Approved Method for Measuri ng Lumen Maintenance 

of LED Light Sources  

I. National Electrical Manufacturers Association (N EMA): 

C78.41-06...............Electric Lamps – Guidelines  for Low-Pressure 

Sodium Lamps 

C78.42-07 ..............Electric Lamps – Guidelines  for High-Pressure 

Sodium Lamps 

C78.43-07 ..............Electric Lamps – Single-End ed Metal-Halide 

Lamps 

C78.1381-98.............Electric Lamps – 70-Watt M8 5 Double-Ended 

Metal-Halide Lamps 

C82.4-02 ...............Ballasts for High-Intensity -Discharge and Low-

Pressure Sodium Lamps (Multiple-Supply Type) 

C136.3-05 ..............For Roadway and Area Lighti ng Equipment – 

Luminaire Attachments 

C136.17-05  ............Roadway and Area Lighting E quipment – Enclosed 

Side-Mounted Luminaires for Horizontal-Burning 

High-Intensity-Discharge Lamps – Mechanical 

Interchangeability of Refractors 

ICS 2-00 (R2005) .......Controllers, Contactors and  Overload Relays 

Rated 600 Volts 

ICS 6-93 (R2006) .......Enclosures 

J. National Fire Protection Association (NFPA): 

70-08 ..................National Electrical Code (N EC) 

K. Underwriters Laboratories, Inc. (UL): 

496-08 .................Lampholders 

773-95..................Plug-In, Locking Type Photo controls for Use 

with Area Lighting 

773A-06 ................Nonindustrial Photoelectric  Switches for 

Lighting Control 

1029-94.................High-Intensity-Discharge La mp Ballasts 
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1598-08 ................Luminaires 

8750-08.................Light Emitting Diode (LED) Light Sources for 

Use in Lighting Products 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Provide manufacturer’s standard provisions for p rotecting pole finishes 

during transport, storage, and installation. Do not  store poles on 

ground. Store poles so they are at least 12 in [305  mm] above ground 

level and growing vegetation. Do not remove factory -applied pole 

wrappings until just before installing pole. 

PART 2 - PRODUCTS 

2.1 MATERIALS AND EQUIPMENT 

A. Materials and equipment shall be in accordance w ith NEC, UL, ANSI, and 

as shown on the drawings and specified. 

2.2 LUMINAIRES 

A. Per UL 1598 and NEMA C136.17. Luminaires shall b e weatherproof, heavy 

duty, outdoor types designed for efficient light ut ilization, adequate 

dissipation of lamp and ballast heat, and safe clea ning and relamping. 

B. Light distribution pattern types shall be as sho wn on the drawings. 

C. Incorporate drivers in the luminaire housing, ex cept where otherwise 

shown on the drawings. 

D. Lenses shall be frame-mounted, heat-resistant, b orosilicate glass, with 

prismatic refractors, unless otherwise shown on the  drawings. Attach 

the frame to the luminaire housing by hinges or cha in. Use heat and 

aging-resistant, resilient gaskets to seal and cush ion lenses and 

refractors in luminaire doors. 

E. Pre-wire internal components to terminal strips at the factory. 

F. Bracket-mounted luminaires shall have leveling p rovisions and clamp-

type adjustable slip-fitters with locking screws. 

G.  Materials shall be rustproof. Latches and fittings shall be non-

ferrous metal. 

H. Provide manufacturer's standard finish, as sched uled on the drawings. 

I. Luminaires shall carry factory labels, showing c omplete, specific lamp 

and ballast information.  

2.3 LAMPS 

A. Install the proper lamps in every luminaire inst alled and every 

existing luminaire relocated or reinstalled. 

B. Lamps shall be general-service, outdoor lighting  types. 

C. LED sources shall meet the following requirement s: 
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1. Operating temperature rating shall be between -4 0˚ F [-40˚ C] and 

120˚ F [50˚ C]. 

2. Correlated Color Temperature (CCT): 4000K. 

3. Color Rendering Index (CRI): ≥ 65. 

4. The manufacturer shall have performed JEDEC (Joi nt Electron Devices 

Engineering Council) reliability tests on the LEDs as follows: High 

Temperature Operating Life (HTOL), Room Temperature  Operating Life 

(RTOL), Low Temperature Operating Life (LTOL), Powe red Temperature 

Cycle (PTMCL), Non-Operating Thermal Shock (TMSK), Mechanical Shock 

Variable Vibration Frequency, and Solder Heat Resis tance (SHR). 

2.4 LED DRIVERS 

A. LED drivers shall meet the following requirement s: 

1. Drivers shall have a minimum efficiency of 85%. 

2. Starting Temperature: -40˚ F [-40˚ C]. 

3. Input Voltage: 120 to 480 (±10%) V. 

4. Power Supplies: Class I or II output. 

5. Surge Protection:  The system must survive 250 r epetitive strikes of 

“C Low” (C Low: 6kV/1.2 x 50 µs, 10kA/8 x 20 µs) waveforms at 1-

minute intervals with less than 10% degradation in clamping voltage. 

“C Low” waveforms are as defined in IEEE/ASNI C62.4 1.2-2002, 

Scenario 1 Location Category C. 

6. Power Factor (PF): ≥ 0.90. 

7. Total Harmonic Distortion (THD): ≤ 20%. 

8. Comply with FCC Title 47 CFR Part 18 Non-consume r RFI/EMI Standards. 

9. Drivers shall be reduction of hazardous substanc es (ROHS)-compliant. 

2.5 EXISTING LIGHTING SYSTEMS 

A. For modifications or additions to existing light ing systems, the new 

components shall be compatible with the existing sy stems. 

B. New poles and luminaires shall have approximatel y the same 

configurations and dimensions as the existing poles  and luminaires, 

except where otherwise shown on the drawings. 

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install lighting in accordance with the NEC, as shown on the drawings, 

and in accordance with manufacturer’s recommendatio ns. 

3.2 GROUNDING 

A. Ground noncurrent-carrying parts of equipment, i ncluding luminaires, 

mounting arms, brackets, and metallic enclosures, a s specified in 
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Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS. Where 

copper grounding conductor is connected to a metal other than copper, 

provide specially-treated or lined connectors suita ble and listed for 

this purpose. 

3.3 ACCEPTANCE CHECKS AND TESTS 

A. Verify operation after installing luminaires and  energizing circuits.  

- - - E N D - - - 


